Activation of human plasminogen by equimolar levels of streptokinase.
Native Glu-human plasminogen (Mr approximately 92,000 with NH2-terminal glutamic acid) is able to combine directly with streptokinase in an equivalent molar ratio, to yield a stoichiometric complex. The plasminogen moiety in the complex then undergoes streptokinase-induced conformational changes. As a result of such, an active center develops in the plasminogen moiety of the complex. This proteolytically active complex then activates plasminogen in the complex to plasmin and at least two peptide bonds are cleaved in the process. The data presented in this paper reveal that initially an internal peptide bond of plasminogen (in the complex) is cleaved to yield a two-chain, disulfide-linked plasmin molecule. The heavy chain (Mr approximately 67,000 with NH2-terminal glutamic acid) of this plasmin molecule has an identical NH2-terminal amico acid as the native plasminogen. The light chain (Mr approximately 25,000 with NH2-terminal valine) of plasmin is known to be derived from the COOH-terminal portion of the parent plasminogen molecule. A second peptide is then cleaved from the NH2-terminal end of the heavy chain of plasmin producing a proteolytically modified heavy chain (Mr =60.000 with NH2-terminal lysine). This cleavage of the NH2-terminal peptide from the heavy chain of plasmin is shown to be mediated by the dissociated free plasmin present in the activation mixture. Plasmin in the streptokinase-plasmin complex is unable to cleave this NH2-terminal peptide. This same NH2-terminal peptide can also be cleaved from native Glu-plasminogen or from the Glu-plasminogen-streptokinase complex by free plasmin and not by a complex of streptokinase-plasmin. From these studies we conclude (a) in the streptokinase-plasminogen complex, the NH2-terminal peptide need not be released prior to the cleavage of the essential Arg-Val peptide bond which leads to the formation of a two chain plasmin molecule and (b) that this peptide is cleaved from the native plasminogen or from the heavy chain of the initially formed plasmin in the streptokinase complex by free plasmin and not by the plasmin associated with streptokinase. In agreement with this, plasmin associated with streptokinase was unable to cleave the NH2-terminal peptide from the isolated native heavy chain possessing glutamic acid as the NH2-terminal amino acid; whereas free plasmin readily cleaved this peptide from the same isolated Glu-heavy chain.